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Methods :Field
A soil pit was excavated on the Katherine Reseach Station north of the main buildings and east of a mango orchard.
The soil and landform were described and sampled by the Department Natural Resources, Environment the Arts and Sport. Soil profile information and soil chemistry, particle size and additional bulk density results is stored in the Northern Territory Soil and Land Information System (SALInfo).
The infiltration rate of the surface soil and at selected layers in the soil profile were measured using two 40 cm diameter rings and the oblique ruler method for water depth measurement. The surface soil adjacent to the pit was badly disturbed by the excavator, so surface soil infiltration and samples were taken 5m away under the mango canopy. For deeper soil layers, a flat surface was excavated above significant soil layers on the edge of a trench and an infiltration rate measured in the same way as the surface.
At each tested layer, three undisturbed soil cores (76mm diam x 50 mm) were taken from the wetted area after the infiltrometer test. The cores samples used thin walled techniques conforming to the Loveday 
Methods: Laboratory
Undisturbed soil cores The soil cores were weighed to establish initial (field sampled) water content and dry sand used to measure the volume of any cavities, so that the soil volume and hence density and porosity could be calculated. Some soils were not fully wet so they were placed on a ceramic tension plate and further water added to wet them up. There was no significant swelling.
The plates were then set to simulate a water table 5cm below the core base. They were then allowed to drain for12 hours and weighed. This provides the water content at 0.5kPa tension.
The water table was then lowered to 50cm 'depth' -equivalent to a suction of 5kPa and the cores allowed to equilibrate and then weighed. This process was repeated at 100cm (taken as field capacity) , 300cm and 700 cm water tension (10, 30 and 70 kPa)
The cores were then oven dried to remove all water and weighed again. The volume, the dry weight of soil and the amount of water in the soil at each stage was then calculated along with such values as the density, total porosity, air filled porosity at field capacity (afp10).
Penetrometer
While the cores were at a tension of 10kPa and 30kPa, a micro penetrometer was used to measure the penetration resistance as a guide to root resistance in the field when wet. A value of 3MPa represents the point at which root development may be reduced.
Wilting point
Small sub samples of disturbed soil were collected with the cores and used to measure water holding at greater suction levels. These loose soils were slurried onto a ceramic plate and subjected to air pressure of 200kPa for 7 days, then removed and the gravimeteric water content measured. A similar set was set at 1500kPa for 14 days to provide wilting point water content. These water content values (measured as g/g) were converted to a volume basis (cc/cc) by multiplying by the density calculated from the core samples.
Site Location
Pit coordinates are given in table 1. Table 3 . Soil density from undisturbed cores, derived information from density and water retention data, and penetrometer results (Mpa) on wet soils at 10 and 30kPa resp. , AFP @ 10kPa is air filled porosity at field capacity. Results from each of three cores at each depth and mean value. 
